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A B S T R A C T
Objective: This study aimed to investigate the eﬀects ofguided imagery on state and trait anxiety and sleep
quality among hemodial ysis patients.
Design: This was a randomized controlled trial. A total of seventy hemodialysis patients were assigned through
block randomization to either an intervention group to receive guided imagery or a control group to receive
routine care services.
Setting: The study was performed in the hemodialysis unit of Akhavan teaching hospital, Kashan, Iran.
Intervention: In addition to routine care services, patients in the intervention group received guided imagery six
times a week for four successive weeks via listening to a guided imagery instructional compact disk and fol-
lowing the instructions.
Primary outcomes: Before and four weeks after the intervention, state and trait anxiety and sleep quality were
measured via Spielberger’s State-Trait Anxiety Inventory and Pittsburgh Sleep Quality Index.
Results: The results of analysis of covariance showed that the intervention and the control groups signiﬁcantly
diﬀered from each other respecting the posttest mean scores of state anxiety (adjusted mean diﬀerence: –9.11;
95% CI= –10.26 to_–7.96; P < 0.001), trait anxiety (adjusted mean diﬀerence: –8.94; 95% CI= –10.31_to
–7.57; P < 0.001), and sleep quality (adjusted mean diﬀerence: –0.877; 95% CI= –1.51_to –0.24; P < 0.007).
Conclusions: Guided imagery can signiﬁcantly alleviate anxiety and improve sleep quality among hemodialysis
patients. Nurses are recommended to use guided imagery to alleviate hemodialysis patients’ anxiety and improve
their sleep quality.
1. Introduction
Hemodialysis is a stressful condition which is usually associated
with diﬀerent psychosocial problems and even mental disorders.1 An-
xiety is one of the most common mental health problems among he-
modialysis patients.2 It is the most important reaction to chronic kidney
disease.3 The prevalence of anxiety among hemodialysis patients is
31%–51%.4–6
Anxiety can negatively aﬀect quality of life,2 reduce engagement in
self-care activities,7 increase the likelihood of using ineﬀective coping
strategies such as alcohol or drug abuse,5 and alter cognitive and
physical functions.8 It can also increase the severity of cardiovascular
disease 7 and the rate of mortality.
Sleep disorders are another important health problem experienced
by hemodialysis patients.9 Around 20%–83% of hemodialysis patients
suﬀer from sleep disorders such as obstructive sleep apnea, restless leg
syndrome, periodic limb movements, and spontaneous nighttime awa-
kenings.1,11 Sleep disorders can result in fatigue, anxiety, depression,
daytime somnolence,12,13 daytime dysfunction, and memory and cog-
nitive problems.14,15
First-line treatment for anxiety and sleep disorders is benzodiaze-
pines.16,17 However, patients who use these medications still report
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anxiety and sleep disorders.18 Besides, these medications are associated
with drug tolerance, withdrawal symptoms, and even aggravation of
anxiety and sleep disorders.19 Therefore, safe and inexpensive com-
plementary and alternative therapies have received great attention in
recent years for the management of these problems.20 Muscle relaxation
techniques, such as guided imagery (GI), is one of the complementary
and alternative therapies.
As a mind-body technique, GI stems from the notion that mind and
body are interrelated and can aﬀect both health and illness. GI can be
learned through self-learning books and tapes or direct learning from an
instructor and can be used to alleviate pain and mental distress.21 GI
encourages its users to have deep abdominal and diaphragmatic
breathing, perform muscle relaxation exercises, and imagine natural
sounds, odors, or sceneries such as jungle, seashore, or holy places.21,22
GI and positive imagination can bring comfort and mood bal-
ance.21,22 Previous studies showed that GI signiﬁcantly alleviated the
anxiety associated with coronary angiography,21 orthopedic sur-
geries,4,23 cancer,25 cardiac surgery,26 and chemotherapy.27 Moreover,
studies reported the eﬀectiveness of relaxation techniques in improving
sleep quality among hemodialysis patients 15 and patients with tension
headache,29 reducing the use of sleeping medications,30 and alleviating
daytime dysfunction among cancer patients.30,31 Yet, some studies re-
ported the insigniﬁcant eﬀects of GI on preoperative and postoperative
anxiety.22,28 Moreover, there is limited empirical evidence regarding GI
eﬀects on hemodialysis patients’ anxiety and sleep disorders. Therefore,
this study was conducted to investigate the eﬀects of GI on anxiety and
sleep quality among hemodialysis patients.
2. Materials and methods
2.1. Design
This two-group randomized controlled trial was conducted from
March to June 2017 in the hemodialysis unit of Akhavan teaching
hospital, Kashan, Iran. The sample size was calculated using the results
of a previous study in which the total mean scores of Pittsburgh Sleep
Quality Index in the control and the relaxation groups were
10.84 ± 5.35 and 7.27 ± 4.14, respectively.15 Then, with a type I
error of 0.05 and a power of 0.80, the sample size was estimated as 29
patients for each group. Yet, 35 patients were recruited to each study
group (seventy in total). Sampling was done conveniently.
Inclusion criteria were an age of 18–70, three-hour hemodialysis
twice or thrice weekly for more than six months, full consciousness, no
hearing, visual, or speech disorders, no history of drug, alcohol, or
tranquilizer abuse, and no previous use of relaxation techniques (in-
cluding GI). Patients were excluded if they took antidepressants, hyp-
notics, benzodiazepines, and narcotic agents which could aﬀect sleep
quality, used other complementary and alternative therapies during the
study, were unable to receive GI instructions, or were unwilling to
participate in the study.
2.2. Randomization
Randomization to the intervention and the control groups was
performed using a table of random numbers and the name list of pa-
tients. In order to allocate the participants in the study groups, a block
randomization procedure with a random sequence 4 block sizes was
used to provide balance between the groups and prevent selection bias.
Therefore, all the patients were randomly allocated into either the in-
tervention (n=35) or the control group (n=35) through block ran-
domization. After providing a random sequence, the list was concealed
using sealed envelopes, and ﬁnally 70 envelopes were given to the main
investigators. The process of random allocation and concealment the
list was done by one of the authors who did not interfere with the
process of selecting, providing GI sessions /or routine care services and
gathering information.
2.3. Intervention
In addition to routine care services, patients in the intervention
group received GI six times a week for four successive weeks. GI ses-
sions were held every other day both at the morning (between 08:00
and 09:00) and in the evening (between 20:00 and 21:00). Morning and
evening sessions were held in hemodialysis unit and at patients’ homes,
respectively. During each GI session, each patient listened to a GI in-
structional Compact Disk (CD) for 25min via a headphone and followed
the instructions.32 The GI instructional CD had been created and vali-
dated by the Psychology Department of Mashhad University of Medical
Sciences, Mashhad, Iran.33 Disturbing noises were controlled through
holding GI sessions in quiet rooms. Each night during the study, we
made a telephone contact with each participant to remind him/her of
listening to the GI CD and following instructions. Patients in the control
group solely received routine care services, which included no relaxa-
tion therapy.
2.4. Outcome measures
All the outcome measures were primary outcomes. Before the study
intervention and four weeks after the last GI session, state and trait
anxiety and sleep quality were measured via Spielberger State-Trait
Anxiety Inventory (STAI) and Pittsburgh Sleep Quality Index (PSQI).
STAI is a forty-item inventory to assess state anxiety (twenty items) and
trait anxiety (twenty items). Items are scored either 1 (“Almost never”),
2 (“Somewhat”), 3 (Moderately”), or 4 (“Almost always”). Therefore,
the total state and trait anxiety scores each can range from 20 to
80—the higher the score, the greater the anxiety. STAI is a standard
valid and reliable tool for anxiety measurement.21,23,34 PSQI was also
used for sleep quality assessment. This index contains nine questions in
the seven dimensions of subjective sleep quality, sleep latency, sleep
duration, habitual sleep eﬃciency, sleep disturbances, use of sleeping
medications, and daytime dysfunction. Questions 1–4 are open-ended
short-response questions, while questions 5–9 are multiple-choice
questions. The total PSQI score ranges from 0 to 21—the higher the
score, the lower the sleep quality. Scores 5 and more show sleep pro-
blems.35 The Persian PSQI was reported to have 100% sensitivity, 93%
speciﬁcity, and a Cronbach’s alpha of 0.89.36 Questionnaires were ﬁlled
out through either the self-administration method or a face-to-face in-
terview.
2.5. Validity and reliability
This randomized clinical trial was conducted with strict adherence
to the CONSORT guidelines. The GI instructional CD had been created
and validated by the Psychology Department of Mashhad University of
Medical Sciences, Mashhad, Iran. Moreover, to enhance the validity and
reliability of the data, we used validated instruments with acceptable
reliability. Data collection was performed based on the existing stan-
dard procedures. Data were analyzed using advanced statistical analysis
methods.
2.6. Ethical considerations
This study was done based on the Declaration of Helsinki. Necessary
permissions and approvals were obtained from the Ethics Committee of
Kashan University of Medical Sciences, Kashan, Iran (approval code:
IR.KAUMS.REC.1395.80). The study was also registered in the Iranian
Registry of Clinical Trials (registration number:
IRCT2016120931312N1). Before group allocation, written informed
consent was obtained from all participants.
2.7. Statistical data analysis
After data collection, the SPSS software (v. 16.0) was employed for
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data analysis. Primarily, the Kolmogorov-Smirnov test was conducted
to test normality. Then, the Chi-square and the independent-sample t
tests were used for between-group comparisons regarding demographic
characteristics. The analysis of covariance (ANCOVA) was also con-
ducted for statistical analysis. The baseline score of the state anxiety,
trait anxiety, and sleep quality were considered as covariates. As we
entered the three primary outcomes into the ANCOVA model, we ad-
justed the alpha by dividing it by 3.37 Therefore, statistical test results
with a P value of 0.017 were considered statistically signiﬁcant.
3. Results
All seventy recruited hemodialysis patients completed the study
(Fig. 1). Most participants in both groups were male, married, illiterate,
and employed. Groups did not signiﬁcantly diﬀer from each other re-
specting participants’ demographic characteristics (P > 0.05; Table
A1).
There was a signiﬁcant diﬀerence between the groups with respect
to in the baseline mean scores of state and trait anxiety and sleep
quality (Table A1). Therefore, we used ANCOVA to adjust the analysis
for the baseline mean scores of staste anxiety, trait anxiety, and sleep
quality. Results showed that the intervention and the control groups
signiﬁcantly diﬀered from each other respecting the posttest mean
scores of state anxiety (adjusted mean diﬀerence: –9.11; 95%
CI= –10.26 to_–7.96; P < 0.001), trait anxiety (adjusted mean dif-
ference: –8.94; 95% CI= –10.31_to –7.57; P < 0.001), and sleep
quality (adjusted mean diﬀerence: –0.877; 95% CI= –1.51_to –0.24;
P < 0.007). None of the participants reported health problems related
to participation in the study Table A2.
4. Discussion
This study aimed to investigate the eﬀects of GI on state and trait
anxiety and sleep quality among hemodialysis patients. Findings re-
vealed signiﬁcant between-group diﬀerences respecting the posttest
mean scores of state and trait anxiety and sleep quality. These ﬁndings
denote the eﬀectiveness of GI in alleviating state and trait anxiety and
improving sleep quality among hemodialysis patients. In line with our
ﬁndings, previous studies also reported the positive eﬀects of GI on
anxiety among patients with acute coronary syndrome,38 women with
breast cancer receiving chemotherapy,27,39 men with prostate cancer
receiving chemotherapy,27 and patients undergoing coronary angio-
graphy 21 and orthopedic surgeries. 23,33 Another study found that GI
not only signiﬁcantly alleviated anxiety among women with breast
cancer, but also improved their hopefulness.40 On the other hand, in
agreement with our ﬁndings, diﬀerent studies reported the eﬀective-
ness of GI in improving sleep quality among patients with cancer,39,41
pregnant women,42,43 patients with multiple sclerosis,44 and candidates
for anorectal surgeries.45 Some other studies on hemodialysis patients
also reported signiﬁcant improvements in sleep quality after using
Benson Relaxation Response 15 and progressive muscle relaxation. 46
An explanation for the positive eﬀects of GI on anxiety in the pre-
sent study is that it helped patients avoid focusing on their illness and
its associated negative thoughts and emotions and instead, focus on
pleasant things such as seashore, seabirds’ sounds, and sea waves. Such
a focus shift can reduce the anxiety associated with negative thoughts
about illness and hemodialysis. The mind-body theory also holds that
replacing negative thoughts and emotions with pleasant thoughts and
imaginations can alleviate anxiety and diﬀerent physical and mental
symptoms.47 Besides, it seems that during GI, patients may have limited
amount of time to think and collect negative thoughts, particularly the
threatening thoughts which are the root of negative emotions such as
anxiety.21 The mechanism for the positive eﬀects of GI on sleep quality
may be its eﬀectiveness in alleviating anxiety and depression,48–50
perceived stress, and muscular tension.49
Despite the wealth of studies into the positive eﬀects of GI on an-
xiety, some studies reported that it was ineﬀective in alleviating anxiety
among patients undergoing total joint arthroplasty 22 and laparoscopic
cholecystectomy.28 These contradictions can be attributed to the dis-
crepancies among the studies respecting their samples, settings, GI
protocols, and data collection instruments.
One study limitation was the recruitment of patients from a single
Fig. 1. Flow of participants.
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hemodialysis unit. Moreover, the study was not blinded. Future studies
are recommended to assess GI eﬀects on larger samples of patients
using multi-center and blinded designs.
5. Conclusion
This study shows that GI can have positive eﬀects on anxiety and
sleep quality among hemodialysis patients. Given the inexpensiveness,
safety, and easy applicability of GI, nurses are recommended to use it to
alleviate hemodialysis patients’ anxiety and improve their sleep quality.
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Appendix A
Table A1
Comparison of the groups regarding participants’ demographic and clinical characteristics.
Characteristics Groups
GI
N (%)
Control
N (%)
P value*
Age (Years) 51.91 ± 13.88 49.28 ± 12.46 0.4*
Gender Female 14 (40) 9 (25.7) 0.30*
Male 21 (60) 26 (74.3)
Educational status Illiterate 21 (60) 28 (80) 0.12*
Literate 14 (40) 7 (20)
Employment status Employed 19 (54.3) 24 (68.6) 0.28*
Unemployed 16 (45.7) 11 (31.4)
Marital status Married 31 (88.6) 33 (94.3) 0.33*
Single, divorced, etc. 4 (11.4) 2 (5.7)
Cigarette smoking Yes 9 (25.7) 5 (14.3) 0.37*
No 26 (74.3) 30 (85.7)
Comorbid mental or physical conditions Yes 23 (65.7) 14 (40) 0.05*
No 12 (34.3) 21 (60)
Anxiety State anxiety 54.42 ± 3.58 47.91 ± 7.21 < 0.001**
Trait anxiety 52.05 ± 3.15 49.37 ± 5.49 0.01**
Sleep quality 8.45 ± 2.31 6.51 ± 2.82 0.002**
*The results of the Chi-square test; **: The results of the independent-sample t test; GI: guided imagery.
Table A2
The results of the analysis of covariance for state-trait anxiety and sleep quality.
Source Adjusted mean diﬀerence Sum of squares Degree of freedom Mean square F P value CI
Pretest Statea – 1251.83 1 1251.83 285.06 0.000
Traita – 777.49 1 777.49 102.61 0.000
Group Stateb –9.11 1s099.07 1 1099.07 250.27 > 0.001 –10.26– –7.96
Traitb –8.94 1280.74 1 1280.74 169.07 > 0.001 –10.31– –7.57
Error State – 294.22 67 4.39 – –
Trait – 507.64 67 7.57 – –
Pretest Sleep qualitya – 237.27 2 118.64 77.17 0.000
Group Sleep qualitb –.877 11.76 1 11.76 7.65 0.007 –1.51– –.24
Error Sleep quality – 102.99 67 1.53 – –
CI: conﬁdence interval.
a The results of ANCOVA.
b Adjusted for baseline values of state and trait anxiety and sleep quality variables.
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